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nn#m i] c a dux. f-Ai-cgftcotairatg^T 
9 mtmm^m >z t a k ^ > r . 

e#©sBSg<S^;^£^sS^^tt?a*^s!>gliS 
itrtsc a D f-Mcj: *) *fg^Srgj*«:K#wss 

mifa^18l&tf ^fcS^rmfia-r- £^-x?fr>£i£ti 

«fc 5 (ctts«(csi# v *&«g©iRtt<as£KH-r sir 
Cli^2 ] 3i^iiBigoM<*S!jt5S:S^T-A«: 2( 

c 3 3 lis?^ i iz$&<Dmtm&3iMisA ? a k 

BUiBBtftfigia^lStt. »t!W4DSittt 30 

Mi2c a d ^xt-ai,cj:K) tk&w<ommm±.-c z fms>ft 

[lf*^4] CAD->XirA±rgtt©ia!ft:£ig£fT 
HUI3C A D %sX f AVmt Ofcg{*©f8gfit/£RD i: «3i 

B?i2tss«fi£tS«ioffito:iltt«i(cs-^uriSMfr(cH!{ 40 
< i *>-• ■ oJtg^urii&xiiiji&rKMtttciRttws 

ft^© £ LfcCi St £ T SMf*i&t£J8 is 
X?A. 

fct^T. so 



ftfflWS -8 16 0 8 

2 

MiBBKttJl&iS^Igt*. H<ria«gJRttg8te«{4£ 
SitiXfi±r-(D)lH{4 £ KttfigiT-cWBft to 2 -3#4> 

Tr*ffi<*i3j£;£f8^xf-A. 

[if *ji 6 ] m^4&WDm<mm£M*sz ? ak 

[if ^js 7 ] cad-^ -f A^rg^co^ft^a^tf 

falBC A D f- A-Cmt Gfcgf*© C A Dff $g<C#n£ 

r. KM^^WfiJt-r-ss^^Diiixmso'Hs^siii 

3- KK*ttt3ttTlBtt3nri^CAD«$g|Bttgp 
£. 

26&^ifil,fctgS©18g:i--h\ ^S*^ 
tf^ISttSStfiatSS tit C>-5#IBft$gfatf S]5£ . 

■7-->+ ';>y-r-5ffl5x?i{c«L/rc»smif©tss3 

^fi^^eKL. BuiBflsjf=t»«ai^t^i3-c^*/tffi#-cwrfa 

[it 8 ] mm 1 ~st*^7 ©t^n36icDM{*ss 
ii^'>x t-a tcg(*©sj!itiiflff {cg;gs n/c^is^ 
^tt^sein^e^/i-brSML/. BtriecAD^xr-Atc 

£ ^m<t -r ^M<*s!ji5:s^ t a 0 

[ it ^ 9 ] if im i -if *jh 7 ©c >-rn^©g<*» 

%«$Reji^ l- o . bUib c a d f a (c 
cfc d iait o /ti^s(*©^stf B?iaiisz:*/iR#tf 

ein^is*^- l ■COTia^is^'s^i br^jssg^tc* 
fiX-r s j: 5 &c l c £ m £ r zmwmmim 
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A„ 

[0001] 
[0 00 2] 

£«i»-rsti-£-. t&it;£tfs^©&iiia5??SEU 5--^ 

tt-«HKC*H.>Ttt. ^fflBWfCIt:C-Clt*l*ir^^ » 9 © 
[000 3] C^^P.^IE*i^5l^r•^6ft^*!l^al^ ? ?© 

m. las** k ^**xttWf-^oraaai*jia«:» 
[0004] *jft8i*<c*i>?tt. iBWH-gwrtHH 
BTS. *fc. £B£##£T©$S{1UB0ffi*t*f#U ts 

[0005] MimmmiOs^xit, w^sti-cus 

^©i'©&aecc^3Rffi*s*4*i. xfctf* 
mtfes&^x^zfr&tn&LxfmLx^z. s/c, 
c<d&*bi»l ffiffltfcsffisa©^, 

[0006] tC5t. ±fEL./c^ttmr«Sgi5a 0 n, 
ieg^C^fc 0 *Sg|g-r •£ tc&lC . M 3 ft SiiXttlfl 1 
ft0^£&oT2;*7tltt£c±T, 2SE^*e.*fc0ffi^r 

#*&cu ^^f3©^c>J;^(citx^fig4<iSiEorf* 
[0007] c©±#. sefofiirt^-x, s^fp 

Mffl*^- * L -CEiS*^ 0 4 W tltttj: (,» 
MfflXm©^-?'lft^«Effl?:^«'IU-CSi^e«J%iRiW 

{iig^^i^-sftiifctcaHffi©^^^^!*©^® 

H©«iS*^ig'Jfii*^ttTS^A3*-2>©-C, #^(CjWJ« 
[000 8] SSffiS^CcS-Jl^-C^ffl©^© 
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&©mffi£§& *5 C T 1 I 0 C <!: teWMT Stt**Si 0 

[0009] ±seufcS!jjii^icc*j^r. Mliffl^ffl 

[0010] 3KH»Lfc«fP«*J4ILSi#«»*ffilsSOrc» 
io IPI©S»{t*S4©*sftU*>ofc. *fc v HfELfctHtt 

a©^(cB#r^A^^ 0 r^?c 0 

[0011] 

20 mmm^ •> 9<ommRz>mm^iiFmic-o^x^m<D 
3nfc4>©-c. tm»j87 » ^©^n-m-c^sns 

[00 12] 

^-rsfc&tctiT©j:^^K^cfc. mm i ccjt 
T^»#ai*©^is*m-rxR^-af»$s. m<*©fSM^ 

^i, H5l6CAD->^7 u A5C«fc9*fg5^-Cffi{*:«:m# 

w*s«s©««isw&«(ftffig*sw#wr^s»©« 
f&mmicm^xmsir"- *^-x*>6Si»Mw . 
40 sfig^tiffi^jatfib. tk\h<Dtfinfrz>&Wimc~3^x 

[0013] ^BJOM^iSBS^a^XT-A-Cfi, &m 

^^©lagffi^^is^^-r sa^^ttffi^ 7 s - ^ ^ - x 

50 KffegiStlS. CAD^*7-A&C,£92tfS05£T-tt 
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mc&m *&«i§© wmtmxwmQ*#& www hti 
assies 3 n-s,, 

[0015] *mitc£tiii> m^.^- x&vgm&i 
g=x * ©# & <=, rm&i&Fftmtoi'm®. * -e#it l 

c & wti it* h &i > ch6 (Difmsmzmm 1 1 

[ooi6] a^S3.{c*fj£-r-5*?Bw« v ±teofcg 

tSSra-CT^^D -5 itCAD-^ f- AK: «fc 0 

[0017] *»w«cj:titf, mmic : rmi£.c2>Qt 

^5. fif^r. ^{C^©#S&£ft]£C<L;&*T , #S. 
[0018] i|5f<^4 (C^jS-rS^BJli, CAD'>X 
r A±-CMf*©iast3C«£tT 5 CK4tUedSS>X ^ A dc 
tet^-c. mrfeCAD->^fA-cg:itL'/c^©«||«^ 

§E5tM[aRofiriaiegtf$gx«B!iieMs^-jitt«j©-* 

T-frmL /cK«iifcMSRO'^©m«^Tffi%^ 0 tad's 
[0019] *lfeW©ffi«cSSJS3ai^x^A«:*iC»-c 

»*. cad Attit t tcmwcDmsttfmvmm 

&*8§l©IRtt{ig£in-J- BaHtm #«mH©^N££7F 
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ffi-Ctt«<*{CJR#W*«»Ojn#3m3e3h&. t©& 
5£ 0 fcB?ftlBCC^SSD t -e'©BX#*i* ; &m C/ tatfi3i#J« 
*t»«**tfS^JIIBSfPfiS*S{CJ: 9toiX3*i&. 

[0020] mmms icmi&Tzx&mt. iteotaft 
fi£©s<*^j»^:«^^7-Acc4B^-c» ffi&mim&mg. 

■c©ra<4 1 m.mim^± v<dm& t © 2 -3a*4>fc < i & 5e 

itSSiRtt. SUBtft, lesasi 0 *fii:©JiE{cjiB{4S:3£ 3 

i*^W©«(Cje{i^;S 3 n i> . 
[002 1 ] ^Bjfc^ntf. IBWilOffla:. ft3§3§9 

5£3tl£©-C. S^>f^3g!l^©^C»ffilLX^*{c^ 

3ns. Hx#{4gT-©m#wwiat*is»±a5 > m 

[0022] 1**^6 ic^js-rs^H^ij, ±teb/tffi 
rfffiS l. /cBMia»u#j«stt?6 {c*-3(, >r . mi a c a d 

[0023] ^^{Ccttitf. «3i^lR*^^|?-Cfp 

■C. *HU«CffiatTB#©^f4, ^»#©t»SIWL.©§ 
[0024] if*JS7 ICftl&T 2>*¥tm*. C A D->X 

x A±re#©i$it^s*tf ^ mmtmz.tMi'x ^Atc 
*st^r . mrtac a d ->x^ A-c^tt bfcM(*©c a Dt# 

a - F icttfc 3 -B- -Ciatf. 3 ix ri >5 C A D f# m 

iattsP4. ^a#Beb^tss©fiis=i-F. ssaa- 
f . ifes^^tf ^iait f8*saetgi 3.n-c c » -s ^Ettiai ate 

tis^- FSLt>*0#*HuiacADtt«iattsi5^6^r 
i, i ft k . K«s©^an - f *Btria#ieftfRf atgsp*^ 

ftj&u BSiaKW/ia&^s^-c^to/ciBs-cmifav- 
[0025] *^©tt^ig^s^x7- A(c*jt»r 
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*fi#>6£tig«Cc$8fg:i- k. ^a3-F> it. &s 
[ 0 0 2 6 ] »3fc]S8 tCttfo-TttftWi*. ±f20fctt 

d * f a ic i o v tcmmtiwm'pmmm. mnm 
[0 027] xmuc £tn$, mttom&mmic&mz 

[0028] ffl^3S9 CC#jfc-f S^&BJ^ ±iai/fcg 
D->^-rACCj:»3Sff-Lfc|g^©SS!^ISIt»$R. Byfeffl 

[0029] *mitc injs. g{*o§aais^f{css3 

tlfcgUgJ^C C A D ?• A tc J: 9 Sfff- U fcggf*© 
[0030] 

[2feiJ>l©JISe©7fc*e] «T. #jfeHJJ©|gife©JfJ«=K:-?(,> 

xyr. i¥^fl:££tT5*MtixyT. ff^iiil?? 

A«fiS^inL/TL^ 0 

[OOSllgiti'iTic, S^tcCAD^X^A^S 

'J>^-?^7--> 3 > (EWS) 1 asfjgsft-ci* 
5. EWS Hi. tf&tlNg?? *©«jftfai«:W0T© 
V- ^J&V?-Z<~<--~XtVX<bWM*:i>-?Xi,*Z>. E 
WS 1 ±<Dm'EWV-)\<X-ftl&Lfc®Mm*'?') >hT 



(5) W9-81608 
•y b?ZCt&XZZJ:5t l c7>J>Z2i)mMZ'tlX\ l > 

[o o 3 2 ] sutsiJSx y rtc. ^i-b^-^git 

TEWS 1 {Cgi^3n^itJiti^3^S3tiri> 
KjgJlJgSS^3«. EWS 1 kCUtrj^bxmtm 

v - j\sxiia& l tcmmmz mftor t mem.™? sc.i 
*^#-s.i?ii^*BS*3tc^i^3nrt^^';>^4 

MEWS 1 i«JP?tfmLfcgliSS£; :?•<;> hT 1 } h~C 

mLAN*:@iixmm-*jmctj;~>x\.**>. 

[0033 ] HxyrCC. * » h O-i'SrigfiLT 

ews i icmffiztitc-y-j hm^eifimm^tix^i,, 

V4 hS»5R6t*. EWS 1 Ka^-f>ltKffl7-A 
5. h«*6(C^M?nrU-S^';>i»7^6EW 

s i &*)Hv\&vtcmmm*7vi>YT< x > h-c^sj;^ 

5 "JiftMr h 7s U W 8 <b cDP H 1-C*RiS L A N -p t M 
20 m~aimctj:iX^2>. 

[0034 ] H2li. EWS I (DWrnftfittTrsLXi,* 
5. EWSltt, 3^7cCADi'^-rA^*2^ < !:-r5i? 

fm^-jui i icADts^t&^^nfc^-^^-x 

v>v^> • -f>^-7x-fX (MMI) 1 

ews i <ouftmv-)\> i i zm^x&stftMzmm? 

-5C<ttC&S. MM F 13 K, 
^ 7' u W ggfc i"e«fi£ 3 ^tv * . 
[003 5 ] $!!fHa -JH IB. 3 aScflg&sSsH^ 

30 ^srs 3^7Eca D^^T-A^tf^c^sn-ro 

*^<-X 1 2^t^TS^«e6l 1 a. C A DjiMJi 

«a3i#Jli«^fiK^ 1 1 c . C A Diii®±-C^SO^W 
3>tStSl Id. -7-^+ y>^}g*S^^f 

1- y > i i e tirc»*. 

[0036 ] f-?<-^2 2W, CADtH^^SfiT 

tf$E7r -T;H 2 a. ESt»$fi7 r -Y;H 2 b. #flgt» 
*7T-fJH2c., tas^-ffits$g7 r -OH 2 d . X* 
^m?R7 r -f *1 2 e . DSgfimiMR:? r-/;H2f 

[003 7 ]i3«, $mmm*- y r «c^g <* n^M® 
3«. ^-v^^a^f^-^r^fiJcSfirfcO, Mit 

50 tS#63 a(CJ:-,-Cffi«3n.£tS^«MM I 1 45:/hLr 
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IC. MiLANIHttS bSfg^CtfCj;') nJtS§??wX 
[0038]®4«, If-/ hxUTCC^g$ti/c-9-^> 

3agfttg6 a£fttjtL?l>&.'-9'<f h HSfEilt5ftNM& 
6 atCto-ca^^n^ttfBliMM I 1 b^OXV-i 

L A N ft fg 6 b 9 C i tc «fc 0 BJffl« 7 s -/ * f W 8 

CO 0 3 9 3 ^tc, fcU:©£5CC#/£3ttfc|l^ff$M© 

(Kttftft) H9tt. WEB?-*! 1©3;*7cCAD 

•>^^Aiftsa«iiEgftfiei i bi^aif^-srftn 

frjffllv v ?*ftj^£#Bft80g»ftft« 
■coftf^ *^-r 7 a - ^ * - h -e*s 0 
[ 0 0 4 0 ] MM I 13 *>6.Sifll£«:©»#XWg<*© 

1 SO)?-* x7isj±<DCADWMlcm7r;-r2>. M8tc 

>f^^-fx^,tiMr« (ffit, it 
g*, sesl is^^^©*m) ©«iffi4« 

£J§5t3"£. J§;£3ftfcft§©i'>;JOl,;S:CADtff$R#> 
^^HiL/'CCA DBE(C*5WSg#±©*g5et4a«:*7n 

ttffl^«*»6*g5£ftS«{C^BBBI»36iA^j3 ns <b^(C 

ltf-$^-^ l 2tc9ft*-«. &ftS§©a- Fgii 

[0 0423 'AtC. \s-&tCttT&JRttQM#fB 
5£3ftfc§ftS©^-&tf*g*. ^Af—St't-x 1 2&C 
a«t;ri»*«S^1StlMR7 r -OH 2 d <fc GfttBL 
r. ^fioAWx^-x^iWEti-f,, &ftg« 

tflS^T 1 2 e . f^«^ff$S7 7 -f;H2 f #><=> 

iSHftfigl lb*s, Sftg©i^x^-^*JS0^t>>5c 
i»J:5tc. ftgtBS©^R|^%^A-rtC#ftg©«{# 

• fi^sBft*^-;* i LT C A DHW±«:j*ft-C 
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[0 04 3 3 COi*. ft3l|3)±©Ti£. Ott-fi??* 
S^^-^|5l±OW*fttf, ^-©gP»=&CADilJS 

MM I 1 3*>6©Jg^Cc£-^TftS©g2H*teIEU 

ms}Sm«tAntfftjEmii««T-r&. *««:. «_h© 

10 [0 04 43 _hfSL//cJ: -5 5C Ut . ft&fflfflZ -j 2(DM 

[00453 §tmfflm? v i?<Dm.?LTM-ciz, m 1 0 CC 
*-r«fc5«c. ia«ji9ffi£. itsjiOfflAi. twin*. 

tc«fts**i,>rhoiBJtne{cjiiT4*>ffl»rL/r. 

S^-X 1 2©««ft)ia»ft7 r-^JU 1 2 a©ifc£XfI 
20 Y-^> h©«g{c[§| i 0fc^r<fc StcMtoitmJLJMJ 
*<> ha - H (JUS) *K5£T*. 
[004 63 11 Hi. SKfBa? l l ©m^MWr 
f&Eftfe 1 1 c *J»£*«»*fffiWSftf¥4^-r7 O 
+ MM I 1 1 3a>6itI&^JIlftftij£g 

3it> s Xt)2tl2>t. r-3"<-X12C!)EgttS7 7-f 
A12b*6a- K*ttK-*ffiflMB*5ir)i&t»t*tc. 
ftS^fi£fH#R7T-r^ 1 2 a*p£jffl3;ii|l^> h=j_ 

f "i" #ttesftTi>s«»3-F*»Ui-i-*. c© 
ftai/fcftfta-FJcjsje-risftst. ±ta^±ttfa 

-c. g'7v ^©±gp. ft • =j v ixommm mmmfr 

0 ) , ft • v ^©TrM. ft • v ^ ^©*r<fj 
a- F " 1 " . ■T«ct>'feE«l»HiSi«:-3i»r««SO 
[0 04 7 3 i*CtC. «ltEBI-f'C>h3-F'"2" 

^xmiLjim&offiAL^mw* >j > n 2 *> >j > t- 
1 2X»fte©iattsp{c«??r-5. 

[ 0 0 4 8 3 X. g§&m%%{*~> 5 a U-i/ a >ft#g 1 

«*BattLri>*iattsp (Xtt^-^^-x) *>6ffli£: 
3 tifcffl^r fficc c a nmmz&i -> rft{*tcftg*K#w 
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[0049] EWS 1 ©v-^+ iJ^g^gftE^gg 
-P. SS. &fi£B?tfJi(cfB4&LALV-^+ 

[0050] iai 2h, 9mmv-}i> i i ©-7-^+. 'j 

«bffi*^T7n + - h-c&S. MM I 1 13^7 
, ;>yJi^S©^g^A^J3nS£. -7--> 

mm I 13 */i-orgp D Q D »Rai* Lfcl,>lfi£l|I#iJg5£;* 

nsi. t 5 -^^-^ i 2©«s«^«^^T w^n 2 

1 2©^iem$67r-/;H 2 c£tfcsfc-r&„ ^EtS 
#R7r-f;H2cW s H7<c^f J:^(ctg|g3— p, 

s^-f, AittiRff. ii\<>mi,mmm<DT : -5tftm%z 20 

^4i)EWS ldigll-r-ST 5 -^-^-^ 1 2K3f-lT 
[005 1 ] ^@Et#«7 t 4*1 2 c *>6Jg^aizXII 
tX: t%%.Ztitcm$.JM<D-?->>+')>ifi%7Kmtl, 

». ^fBti&^r -on 2 c©iU»tbL-JlJ&©lIg(Ct£, 30 

--> + 'J>yfg^$©7 ; — ^^r-r-^-^-x 1 2XIJ1 
©f2tSS|Jfc{S?¥LTte<„ 

C0 052] (Kfi&RB) Wa»lfl|xi;r-Ctt v 133*5! 
J£iS;K3#>6* y h ^-^/TOTE WS 1 lcni?4> 
-TStifcJ:*). EWS 1 *^S^©tf#*K*5^r 

[0053] WAtf. iftttKPgr^o-cfcc^cS?^ 

(c^tsa^st^MM 1 1 4 ^^LT«iiia*3 

K^Si. EWS l±<or~-H^-Xl 2{CS^3*l 40 

rt^CADtg&a^s^s^-^gs^aiorMM I 

1 4£/t-LrS|in-r-5>. 3^C7cCAD^^^r-^L 

ffl^t, mm 1 1 4^bxm{m-f-'it(om7nn 
LT-f»-5 c t cc j: o gigcc 3 ^Tm^mn, 
$ -a- c i *5f * . 2 *7cEf®-c uwm k> m>mm<D2n 
-ciEssicjEa-r i> c t wx % i> & © i & * . 

[ 0 0 5 4 ] £tt. *Bl»Ssi<»*»^-W 'J > jfSqtft 
©*§£-£l§M3lJCLTEWS li©^-*^-.* 1 2X« SO : 
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?~* *M*)ihA,x*xuu n 4^ora^t5, 

[0 05 5 ] ±Bl,fc J: 5 (CS^ilx y T©££&3gfl 
igpfc 3 CC a - F LfcBWffli: -r 

■J > y fg^««E[isij^^*n{f y >; > jr 4 6 7 - > 

FT* V 3*1-5. 

[0 05 6] Rff-X 'J7©EWS 1 *>P>i&*.31t§ 

x >j Tcommamx 3 tc o - p Lttmm. ibshb* 

tKM-r-f ^^U^5{C«6^eiML-Cig^$-ttSC«!:*5-C 

W^t^^'W 5 EWS 1 jO^UkHI 

fclfcg* 3 (CBX *} v - +• 1; > y Jgm*© * £• 

^mmr4Xi>'i,4 5^Mm&tgi,xm™zi}2>. c© 

[ 0 0 5 7 ] c ct, mmmmmm3 omm-mmimsi 
m®m3 a<Dmm-rz3ttef*}®<DMi*Mic^x®.w-r 
m 1 4 1 6 «. <DWkmamm 
imm&z &<Dmmtiiimmm^mmti&( l c'o^xviu 
xm. &smm^mm,mt. mmztmvmm&zfeT 

[00 5 8] SS3*JHSS*3^EWS 1 iCOif4>LX 
1 2tCTi'-b^DJtfe^tt^{C^€ >< , tBt^ 
lgJSB^3©MM I 1 4d^taS-Mg^A^$#x5 
i- 7 s - * ^- ^ 1 2 J: «3 ^gE»f-^M®J^ s- ^©«St» 

fixts$g7 t wju i 2 aLfrt>mmm&<oa- h'&&vm& 

ffil/. ffiS«$87T Y^l 2 b^6CADilM±-C©ie 
Oii*. El 1 4fC7K^-J: i 5{cfi|g=r- p. jfean-p^ 

m#*^^sffls-Kf r -f^^»s-rs„ -etr. jus 

MM I 1 4©^X7"WCca^fckTI,>-5CADiiM© 
[ 0 0 5 9 ] C A D@i®F«3{C^L.fc*SS— K±«:tJU 

A Djajffi±-C©^firg^^ {CB j») ^/ciBgt»$5{cS 
-^t>T^i65. CADSjffi±T'^Jg^g©i'>^ 

[0060] Siljtffl^^t*. c A Dwwmcm.7fi 

btcmm-Kfrt>mm%jzm%<Dmm^- p. 
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(54) CASE BODY MANUFACTURE SUPPORTING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve operation 
efficiency for the manufacture and maintenance 
inspection of an instrumentation control rack by utilizing 
CAD information. 

SOLUTION: This system is provided with a data base 12 
where equipment dimension information, tool dimension 
information and adjustment and maintenance information 
are registered beforehand, an equipment constitution 
setting means 11b for receiving the rough attaching 
positions of respective equipments to be attached to a 
case body in an interactive form by a CAD system and 
preparing the equipment constitution information of the 
case body, a space calculating means 11b for extracting 
the equipment dimension information, the tool dimension 
information and the adjustment and maintenance 
information relating to the respective equipments to be 
attached to the case body from the data base 1 2 based 
on the equipment constitution information and 
calculating space information including an assembly 

space and an adjustment and maintenance space for the respective equipments from the 
information and an attaching position setting means 11b for considering the space information 
and arranging the attaching positions of the respective equipments to be attached to the case 
body so as not to generate interference among the equipments. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the case computer aided manufacturing which offers design exchange of a case on a 
CAD system The database with which the tool dimension information which shows the dimension 
of the various tools used in order to attach in a case the equipment-dimension information and 
each device in which various sizing is shown, and the adjustment maintenance information which 
shows the adjustment maintenance procedure of a case were registered beforehand, A 
configuration setting means to receive the rough attaching position of each device attached in a 
case by dialogic operation by said CAD system, and to create the configuration information on 
this case, The equipment-dimension information concerning each device attached in this case 
from said database based on said configuration information, A tooth-space dividing means to 
compute the tooth-space information which extracts tool dimension information and adjustment 
maintenance information, and contains an assembly tooth space and an adjustment service 
clearance about each device from such information, Case computer aided manufacturing 
characterized by providing an attaching position setting means to arrange the attaching position 
of each device attached in this case so that it may take into consideration to said tooth-space 
information and interference may not arise between devices. 

[Claim 2] It is the case computer aided manufacturing which the adjustment maintenance 
information that the parameter which said database is made to correspond to an adjustment 
maintenance procedure, and shows the workability of an adjustment maintenance service in case 
computer aided manufacturing according to claim 1 was defined is registered beforehand, and is 
characterized by said tooth - space dividing means determining an adjustment service clearance 
according to the parameter set to said adjustment maintenance information. 
[Claim 3] It is the case computer aided manufacturing characterized by carrying out highlighting 
of the interference part on the plot plan of this case by said CAD system when interference 
produces said attaching position setting means between devices in case computer aided 
manufacturing according to claim 1. 

[Claim 4] In the case computer aided manufacturing which offers design exchange of a case on a 
CAD system The database with which the configuration information which shows like the 
configuration of the case designed by said CAD system and the erector of a device unit, the 
arrangement information which shows the attaching position of each device which constitutes 
this case, and the equipment-dimension information which shows various sizing were registered, 
The device which the erector of said configuration information attaches in this case based on 
information is classified for every erector degree. An attachment ranking setting means to 
determine the sequence of the device which an erector attaches in this case in a unit based on 
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at least one of the device attachment priority defined beforehand and said arrangement 
information, or said the equipment-dimension information, Case computer aided manufacturing 
characterized by providing an assembly procedure creation means to create the assembly 
procedure information which was determined with said attachment ranking setting means, and 
which showed a device and its means of attachment in order of attachment. 
[Claim 5] In case computer aided manufacturing according to claim 4 said attachment ranking 
setting means Two, the upper ranking and the ranking on an attaching position, are defined for an 
erector at least as said device attachment priority. Case computer aided manufacturing with 
which an erector is characterized by carrying out a ranking setup of the ranking at the order of 
the circumference assembly of piping, the circumference assembly of an instrument instrument 
mounting, instrument attachment, and the circumference assembly of wiring, and carrying out a 
ranking setup of the attaching position ranking at the order the case upper part, the front face of 
a case, case left-hand side, and on the right-hand side of a case. 

[Claim 6] Case computer aided manufacturing characterized by carrying out simulation of 
anchoring/the removal of a device in the procedure of an assembly procedure by said CAD 
system in case computer aided manufacturing according to claim 4 based on said assembly 
procedure information created with said assembly procedure creation means. 
[Claim 7] In the case computer aided manufacturing which offers design exchange of a case on a 
CAD system To the CAD information on the case designed by said CAD system, in addition, the 
CAD information storage section with which a drawing number makes a device code correspond 
and the erector of each device which constitutes this case is remembered to be, While searching 
the device code and drawing number of a device which belong like the erector who does a 
MASHA ring to the arrangements information storage section the arrangements information 
containing the device code of the device which carried out order arrangements, an order code, 
and quantity is remembered to be from said CAD information storage section A retrieval means 
to search the order code of this device from said arrangements information storage section. An 
attachment ranking decision means to determine the anchoring sequence of each device which 
was searched with said retrieval means and which belongs like the erector based on the device 
attachment priority defined beforehand, From the information acquired with said retrieval means, 
for every device A device code, an order code, Case computer aided manufacturing 
characterized by providing a MASHA ring instructions creation means to output the MASHA ring 
instructions information which has arranged said MASHA ring information in the sequence which 
created the MASHA ring information which consists of a drawing number and quantity, and was 
defined with said attachment ranking decision means. 

[Claim 8] Case computer aided manufacturing characterized by what the on-site terminal 
installed in the factory place of a case is connected to the case computer aided manufacturing 
of either claim 1 - claim 7 through an information-transmission means, and the working drawing 
information, said assembly procedure information, or said MASHA ring instructions of this case 
designed by said CAD system is transmitted to said on-site terminal through said information- 
transmission means, and is displayed on an on-site terminal. 

[Claim 9] The on-site terminal installed in the installation of a case is connected to the case 
computer aided manufacturing of either claim 1 - claim 7 through an information-transmission 
means. The working drawing information on this case designed by said CAD system, said 
assembly procedure information, Or transmit the inspection instructions information created 
separately to said on-site terminal through said information-transmission means, and it displays 
on an on-site terminal. Case computer aided manufacturing characterized by carrying out 
automatic creation of the inspection report by specifying an inspection item as the inspection 
instructions displayed on the on-site terminal, and inputting an inspection result. 



[Translation done.] 
* NOTICES * 
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JPO and NCI PI are not respons ible 'for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the case computer aided manufacturing which is 
applied to the support system which can be used for manufacture of the instrumentation board, 
an instrumentation rack (it is called the "instrumentation control rack" below), etc. which are 
installed in various plant facilities, especially performs the case design of an instrumentation 
control rack etc. on 3-dimensional CAD equipment 
[0002] 

[Description of the Prior Art] When manufacturing the instrumentation control rack used with a 
plant facility, each process of a design and manufacture exists and the process of local 
adjustment exists if needed after rack installation. In a design stage, while deciding the 
appearance and dimension of an instrumentation control rack according to the purpose of use, 
components, piping, etc. which are equipped based on specification etc. are decided, and stowed 
positions, such as components in a rack and piping, are decided further. Next, a hit (components 
should interfere) of components etc., an assembly tooth space, and the tooth space for 
maintenance adjustment are verified using a handwriting Fig. 

[0003] After these verification ends, the drawing for manufacture of an instrumentation control 
rack is created. The part Fig. disassembled into two or more drawings for manufacture based on 
general assembly drawing of an instrumentation control rack is acquired. For example, a part 
chart is carried out to circumference Figs, of wiring, such as the circumference assembly 
drawing of piping, circumference assembly drawing of an instrument, an instrument anchoring 
Fig., a wiring duct, a panel, or a terminal block. 

[0004] In a manufacture phase, the components which are needed based on the drawing for 
manufacture which carried out the release of drawing by the above-mentioned design stage are 
arranged at once. Moreover, a manufacturer examines all the drawings for manufacture, opts for 
an assembly procedure based on experience, and draws up an assembly procedure. And an 
actual assembly activity is done based on an assembly procedure. 

[0005] It is working in a local adjustment phase, checking in which location of the actual thing 
actuating parts are, or what has happened to the procedure etc., reading in inspection 
instructions the actuating parts and the checkpoint which are directed. Moreover, the number of 
the data result acquired at this time and the drawings which were used, and modification 
information are recorded on the document with the help. 

[0006] By the way, in the above-mentioned design stage, in order to check a hit of each part 
article, piping, etc., it began writing the drawing seen from the two-dimensional upper and lower 
sides and right and left using the 3rd angle projection or the 1st angle projection, if the stowed 
position was corrected so that there might be no hit, the drawing was written, and it corrected 
several times, and has opted for arrangement. 

[0007] Although it must opt for arrangement further in consideration of an assembly tooth space 
and the tooth space for maintenance adjustment at this time, since it is necessary to compute 
correction of a drawing and the locus forecast of the operating range of the tool used in order to 
predict the configuration and operating range of the tool used and to decide a final stowed 
position, it is very complicated and a time-consuming activity is needed. 

[0008] Moreover, although two or more part Figs, for manufacture are created based on general 
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assembly drawing, beginning writing two or more drawings, since it is designing checking each 
components etc. will already repeat the overlapping activity in the phase which creates general 
assembly drawing. 

[0009] In the above-mentioned manufacture phase, since assembly supplies were collected at 
once, without taking an assembly procedure into consideration, according to the assembly 
procedure, a required device, for example, piping material, wiring material, an instrument, wiring 
accessories, a panel, etc. had to be classified, and it was not efficient 

[0010] Since the skilled manufacturer was drawing up the assembly procedure, it was difficult to 
attain the increase in efficiency of the activity by introducing an integrated production control 
system. Moreover, after installing the manufactured instrumentation control rack, since it was 
working having read in specification what happens to the location, procedure, or actuation result 
of the actuating parts used as a subject of examination, and checking it at the time of local 
adjustment, working efficiency was bad. Moreover, even if it was going to refer to the record 
written down on the document at the time of local adjustment at the time of a future periodic 
check and maintenance etc., retrieval of the drawing which corresponds since it is a handwriting 
document, and a check item had taken time amount 
[0011] 

[Problem(s) to be Solved by the Invention] Thus, conventionally, there were many parts for 
which it depends on a worker s handicraft about manufacture and the adjustment maintenance 
service of an instrumentation control rack, and increase in efficiency of the further activity was 
desired. This invention was made in view of the above actual condition, utilizes effectively the 
CAD information acquired by the design stage of an instrumentation control rack, and aims at 
offering the case computer aided manufacturing which can improve working efficiency about 
manufacture and the adjustment maintenance service of an instrumentation control rack. 
[0012] 

[Means for Solving the Problem] This invention provided the following means, in order to attain 
the above-mentioned purpose. In the case computer aided manufacturing with which this 
invention corresponding to claim 1 offers design exchange of a case on a CAD system The 
database with which the tool dimension information which shows the dimension of the various 
tools used in order to attach in a case the equipment-dimension information and each device in 
which various sizing is shown, and the adjustment maintenance information which shows the 
adjustment maintenance procedure of a case were registered beforehand, A configuration setting 
means to receive the rough attaching position of each device attached in a case by dialogic 
operation by said CAD system, and to create the configuration information on this case, The 
equipment-dimension information concerning each device attached in this case from said 
database based on said configuration information, A tooth-space dividing means to compute the 
tooth-space information which extracts tool dimension information and adjustment maintenance 
information, and contains an assembly tooth space and an adjustment service clearance about 
each device from such information. It had an attaching position setting means to arrange the 
attaching position of each device attached in this case so that it may take into consideration to 
said tooth-space information and interference may not arise between devices. 
[0013] In the case computer aided manufacturing of this invention, the tool dimension 
information which shows the dimension of the various tools used in order to attach in a case the 
equipment-dimension information and each device in which various sizing is shown, and the 
adjustment maintenance information which shows the adjustment maintenance procedure of a 
case are beforehand registered into a database. If the rough attaching position of each device 
attached in a case by dialogic operation by the CAD system is received, the configuration 
information on this case will be created by the configuration setting means. Creation of this 
configuration information extracts the equipment-dimension information concerning each device 
which a tooth-space dividing means attaches in this case from a database based on 
configuration information, tool dimension information, and adjustment maintenance information. 
And the tooth-space information which contains an assembly tooth space and an adjustment 
service clearance about each device from such information is computed. The automatic layout of 
the attaching position of each device attached in this case so that it may take into consideration 
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to this tooth-space information and interference may not arise between devices is carried out by 
the attaching position setting means. 

[0014] This invention corresponding to claim 2 registers beforehand into the database the 
adjustment maintenance information that the parameter which is made to correspond to an 
adjustment maintenance procedure and shows the workability of an adjustment maintenance 
service was defined, in the above-mentioned case computer aided manufacturing, and a tooth- 
space dividing means determines an adjustment service clearance according to the parameter 
set to said adjustment maintenance information. 

[0015] According to this invention, it can take into consideration to the workability of an 
assembly tooth space and not only an adjustment service clearance but an adjustment 
maintenance service, and the space requirement of each attachment device can be decided. For 
example, when it must equip with a thick glove and a thick special fatigue dress, at the time of a 
maintenance service, whenever [ degradation / of the activity which makes these fatigue 
dresses etc. a factor ] is appointed as a parameter, and workability is evaluated at it 
corresponding to each. 

[0016] When interference arises [ said attaching position setting means ] between devices in the 
case computer aided manufacturing which described above this invention corresponding to claim 
3, highlighting of the interference part is carried out on the plot plan of this case by the CAD 
system. 

[0017] Since highlighting of the device which interference produces at the time of a design can 
be carried out on the plot plan of a case according to this invention, while being able to check 
the existence of interference by the design stage, specification of an interference part becomes 
easy. Therefore, the existence of interference beforehand can be known. 
[0018] In the case computer aided manufacturing with which this invention corresponding to 
claim 4 offers design exchange of a case on a CAD system The database with which the 
configuration information which shows like the configuration of the case designed by said CAD 
system and the erector of a device unit, the arrangement information which shows the attaching 
position of each device which constitutes this case, and the equipment-dimension information 
which shows various sizing were registered, The device which the erector of said configuration 
information attaches in this case based on information is classified for every erector degree. An 
attachment ranking setting means to determine the sequence of the device which an erector 
attaches in this case in a unit based on either the device attachment priority defined beforehand 
and said arrangement information or said equipment-dimension information, It has an assembly 
procedure creation means to create the assembly procedure information which was determined 
with said attachment ranking setting means and which showed a device and its means of 
attachment in order of attachment. 

[0019] In the case computer aided manufacturing of this invention, the configuration information 
which shows like the configuration of the case designed by the CAD system and the erector of a 
device unit the arrangement information which shows the attaching position of each device 
which constitutes this case, and the equipment-dimension information which shows various 
sizing are registered into a database. The device which the erector of configuration information 
attaches in this case based on information with an attachment ranking setting means is classified 
for every erector degree. And the sequence of the device which an erector attaches in this case 
in a unit based on the device attachment priority defined beforehand and arrangement 
information or device attachment priority, and equipment-dimension information is determined. 
This determined assembly procedure information that showed a device and its means of 
attachment in order of attachment is created by the assembly procedure creation means. 
[0020] In the case computer aided manufacturing of a configuration of having described above 
this invention corresponding to claim 5 Two, the upper ranking and the ranking on an attaching 
position, are defined for an erector at least as said device attachment priority set as said 
attachment ranking setting means. A ranking setup of the ranking is carried out at the order of 
the circumference assembly of piping, the circumference assembly of an instrument, instrument 
mounting, instrument attachment, and the circumference assembly of wiring, and a ranking setup 
of the attaching position ranking is carried out for an erector at the order the case upper part, 
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the front face of a case, case left-hand side, and on the right-hand side of a case. 
[0021] According to this invention, since a ranking setup is carried out at the order of the 
circumference assembly of piping, the circumference assembly of an instrument, instrument 
mounting, instrument attachment, and the circumference assembly of wiring, an erector with the 
most sufficient working efficiency is set as a procedure. Moreover, since a ranking setup of the 
anchoring ranking in an attaching position is carried out at the order the case upper part, the 
front face of a case, case left-hand side, and on the right-hand side of a case, the good 
anchoring ranking of working efficiency is set up most 

[0022] In the above-mentioned case computer aided manufacturing, based on said assembly 
procedure information created with said assembly procedure creation means, this invention 
corresponding to claim 6 was constituted so that simulation of anchoring/the removal of a 
device might be carried out in the procedure of an assembly procedure by said CAD system. 
[0023] Since simulation of anchoring/the removal of a device is carried out by the CAD system 
based on the assembly procedure information created with the assembly procedure creation 
means according to this invention, the workability at the time of an assembly and the ease of 
device removal at the time of maintenance can be checked beforehand. 

[0024] In the case computer aided manufacturing with which this invention corresponding to 
claim 7 offers design exchange of a case on a CAD system To the CAD information on the case 
designed by said CAD system, in addition, the CAD information storage section with which a 
drawing number makes a device code correspond and the erector of each device which 
constitutes this case is remembered to be, While searching the device code and drawing number 
of a device which belong like the erector who does a MASHA ring to the arrangements 
information storage section the arrangements information containing the device code of the 
device which carried out order arrangements, an order code, and quantity is remembered to be 
from said CAD information storage section A retrieval means to search the order code of this 
device from said arrangements information storage section. An attachment ranking decision 
means to determine the anchoring sequence of each device which was searched with said 
retrieval means and which belongs like the erector based on the device attachment priority 
defined beforehand, From the information acquired with said retrieval means, for every device A 
device code, an order code, The MASHA ring information which consists of a drawing number 
and quantity is created, and it has a MASHA ring instructions creation means to output the 
MASHA ring instructions information which has arranged said MASHA ring information in the 
sequence defined with said attachment ranking decision means. 

[0025] In the case computer aided manufacturing of this invention, while the device code and 
drawing number of a device which belong like the erector who does a MASHA ring with a 
retrieval means are searched from the CAD information storage section, the order code of this 
device is searched from the arrangements information storage section. And the anchoring 
sequence of each device which belongs like the erector in the attachment ranking decision 
means is determined based on the device attachment priority defined beforehand. Next, the 
MASHA ring information which consists of a device code, an order code, a drawing number, and 
quantity for every device is created from the information acquired with the retrieval means with 
the MASHA ring instructions creation means. The MASHA ring instructions information which 
has arranged MASHA ring information in the sequence defined with the attachment ranking 
decision means is shown. 

[0026] In the above-mentioned case computer aided manufacturing, this invention corresponding 
to claim 8 was constituted so that the on-site terminal installed in the factory place of a case 
might be connected through an information-transmission means, the working drawing information, 
said assembly procedure information, or said MASHA ring instructions of this case designed by 
said CAD system might be transmitted to said on-site terminal through said information- 
transmission means and it might display on an on-site terminal. 

[0027] According to this invention, the working drawing information, said assembly procedure 
information, or said MASHA ring instructions of this case designed by the CAD system in the 
on-site terminal installed in the factory place of a case can be displayed. 
[0028] In the case computer aided manufacturing which described above this invention 
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corresponding to claim 9 The on-site terminal installed in the installation of a case is connected 
through an information-transmission means. The working drawing information on this case 
designed by said CAD system, said assembly procedure information, Or by specifying an 
inspection item as the inspection instructions which transmitted the inspection instructions 
information created separately to said on-site terminal through said information-transmission 
means, displayed on the on-site terminal, and were displayed on the on-site terminal, and 
inputting an inspection result, it constituted so that automatic creation of the inspection report 
might be carried out. 

[0029] According to this invention, the working drawing information, said assembly procedure 
information, or the inspection instructions information created separately on this case designed 
by the CAD system can be displayed on the on-site terminal installed in the installation of a 
case. And by specifying an inspection item as the inspection instructions displayed on the on- 
site terminal, and inputting an inspection result, it becomes what can carry out automatic 
creation of the inspection report, and the workability of a maintenance service can be improved. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
Drawing 1 shows the system configuration of the whole which connected the design area which 
designs an instrumentation control rack, the manufacture site area which performs manufacture 
assembly, and the site area where employment of an instrumentation control rack is performed. 
[0031] The engineering workstation (EWS) 1 with which the working drawing tool based on a 
three-dimensional-CAD system was installed is installed in design area, the function as a server 
and a database concerning [ EWS1 ] the fabrication operation of an instrumentation control rack 
— **** s — it is. The printer 2 is connected so that the drawings created with the working 
drawing tool on EWS1 can be printed out. 

[0032] The manufacture site terminal 3 connected to EWS1 via the network is installed in 
manufacture site area. The manufacture site terminal 3 can be displayed while calling the 
drawings which logged in to EWS 1 and were created with the working drawing tool. It enables it 
to print out the drawings called from EWS1 from the printer 4 connected to the manufacture site 
terminal 3. Moreover, the communication link of the manufacture site terminal 3 is attained using 
wireless LAN between the portable mold displays 5 arranged in manufacture site area. 
[0033] The site terminal 6 connected to EWS1 via the network is installed in site area. The site 
terminal 6 can be displayed while calling the drawings which logged in to EWS1 and were created 
with the working drawing tool. It enables it to print out the drawings called from EWS1 from the 
printer 7 connected to the site! terminal 6. Moreover, the communication link of the site terminal 
6 is attained using wireless LAN between the portable mold displays 8 arranged to a site. 
[0034] Drawing 2 shows the functional configuration of EWS1. EWS1 carries the working drawing 
tool 1 1 based on a three-dimensional-CAD system, and the database 1 2 with which CAD 
information was stored. In design area, a designer will carry out a design using the working 
drawing tool 11 of EWS 1 through a man machine interface (MMI) 13. MMI13 consists of a 
keyboard, a mouse, a display unit, etc. 

[0035] The working drawing tool 11 is constituted on the basis of the three-dimensional-CAD 
system which supports a three-dimension-design. The MASHA ring instructions creation 
function 1 1 e which draws up the device automatic-layout function 1 1 b which supports 
arrangement of the device on retrieval function 11a which searches a database 12 to this 
working drawing tool 1 1 based on an input condition, and a CAD screen, the assembly procedure 
creation function 11c which carries out automatic creation of the assembly procedure of the 
device attached in a case, 11 d of the simulation facilitieses which perform the simulation of 
anchoring/removal on a CAD screen, and MASHA ring instructions is incorporated. [ a device ] 
[0036] The database 12 is constituted on the basis of the file which stores CAD information, and 
configuration information file 12a, arrangement information file 12b, arrangements information file 
12c, and equipment-dimension information file 1 2d and tool dimension information file 12e and 
adjustment maintenance information file 12f are arranged in it. 

[0037] Drawing 3 shows functional block of the manufacture site terminal 3 installed in 
manufacture site area. The manufacture site terminal 3 consists of personal computers, and 
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carries manufacture field-work exchange function 3a which offers the information which an 
operator needs in manufacture site area. It can be offered to the portable mold display 5 by 
using wireless LAN function 3b while being able to provide the operator of manufacture site area 
with the information offered by manufacture field-work exchange function 3a through MMI14. 
[0038] Drawing 4 shows functional block of the site terminal 6 installed in site area. The site 
terminal 6 consists of personal computers, and carries site tuning exchange function 6a which 
offers the information which an operator needs in site area. It can be offered to the portable 
mold display 8 by using wireless LAN function 6b while being able to provide the operator of site 
area with the information offered by site tuning exchange function 6a through MMI15. 
[0039] Next, the activity of the operation gestalt constituted as mentioned above is explained. 
(Design stage) Drawing 9 is a flow chart which shows actuation until it determines the 
arrangement condition of the various devices which the three-dimensional-CAD system of the 
working drawing tool 11 and device automatic-layout function 11b are made to cooperate, and 
constitute an instrumentation control rack. 

[0040] If the number of a criteria case or the dimension information on a case is inputted from 
MMI13, the case model concerned will be displayed on the CAD screen on the display of MMI13. 
In the CAD screen shown in drawing 8 , a design person in charge specifies the attaching 
position of the device (generic names, such as piping, an instrument, an instrument, wiring, a 
panel, and a terminal block) on a case using pointing devices, such as a mouse. The symbol of 
the specified device is read from CAD information, and it is made to display on the specified 
location on the case in a CAD screen. 

[0041] If the attaching position of a complete aircraft machine is specified, an event code will be 
inputted for the erector who mentions later while an arrangements drawing number is inputted 
for every assignment device from a design person in charge. And it is made the form with the: 
contents of registration as show the configuration information on the instrumentation control 
rack concerned to drawing 5 of configuration information file 12a, and registers with a database 
12. The code name of each device is defined beforehand. 

[0042] Next, each sizing information that the attaching position to a case frame was specified is 
read from equipment-dimension information file 12d beforehand registered into the database 12, 
and the occupancy tooth space of each device is deduced. Moreover, the tool used and the 
maintenance check approach were decided for every device, and workspace was decided 
according to the tool used and the maintenance check approach. Then, the tool used and the 
maintenance check approach of a device which correspond from tool dimension information file 
12e [ which has been beforehand registered into the database 12 ] and adjustment maintenance 
information file 12f are incorporated, workspace is deduced, and the space requirement which J 
seasoned the occupancy tooth space of each device with workspace is deduced, device 
automatic-layout function 11b — the space requirement of each device — weight ******** — 
the attaching position of each device is readjusted like, without changing the connection relation 
between devices. It expresses as a dotted line on a CAD screen by making into assembly and a 
maintenance adjustment tooth space the space requirement of each device which carried out 
the automatic layout 

[0043] If there are interference of devices and interference of assembly and maintenance 
adjustment tooth spaces at this time, it will carry out carrying out the color inverse video of that 
part on a CAD screen etc., warning will be generated, and a check and correction will be required 
of a design person in charge. If correction directions are inputted, arrangement of a device will 
be corrected based on the directions from MMI13, and correction will be ended if check 
directions enter. It is made the form of arrangement information file 12b of the contents of 
registration where the arrangement information on the instrumentation control rack which the 
attaching position decided as mentioned above at the last is shown in drawing 6 , and registers 
with a database 12. 

[0044] As it described above, after creating the working drawing of an instrumentation control 
rack, the assembly procedure of each device attached in a case is automatically drawn up by 
using assembly procedure creation function 11c. 

[0045] Like the erector of an instrumentation control rack, as shown in drawing 10 , an erector 
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gives event ranking in order of the circumference assembly of piping, the circumference 
assembly of an instrument instrument mounting, device attachment, and the circumference 
assembly of wiring. A design person in charge judges whether each device belongs like which 
erector, when inputting the attaching position of a device, and the erector whom the erector of 
configuration information file 12a of a database 12 set as shown in the item of an event at 
drawing 10 sets up an event code (ranking). 

[0046] Drawing 1 1 is a flow chart which shows the actuation in which assembly procedure 
creation function 11c of the working drawing tool 11 draws up an assembly procedure. If an 
assembly procedure creation demand is inputted from MMI113, while incorporating dimension 
information from arrangement information file 12b of a database 12 to a code unit, an erector 
extracts the device code to which the event code "1" is set from configuration information file 
12a. With reference to the above-mentioned dimension information, the attachment priority on a 
dimension is given for each device corresponding to this extracted device code sequentially from 
a device with a big dimension, moreover, priority is given as assembly priority in an attaching 
position in order the left-hand side of the board and a rack, and on the right-hand side of the 
board and a rack the upper part [ of the board and a rack ], and front-face side (from a rear- 
face side — seeing — the back) of the board and a rack. Consequently, the assembly priority of 
each device determines an erector about an event code "1", i.e., the circumference assembly of 
piping. ■ ■ 

[0047] Next, an erector determines the priority of the circumference assembly of an instrument 
like the above about an event code "2." An erector repeats the same processing in a unit more 
nearly hereafter, and the priority of assembly is determined. And if the above-mentioned data 
reduction is completed about an all erectors degree, based on the above-mentioned processing 
result, the assembly procedure for every erector degree is printed out from a printer 2. 
Moreover, these assembly procedure data are saved in a database 12 or other storage sections. 
[0048] Moreover, a design person in charge can start 1 1 d of simulation facilitieses, and can do 
simulation of the assembly activity based on an assembly procedure. Assembly procedure 
information is read from the storage section (or database) which has memorized the above- 
mentioned assembly procedure information. And the device is attached in the case using CAD 
information in order of the assembly shown in assembly procedure information. If it is checked at 
this time that workability is bad etc., correction will be added to an assembly procedure at any 
time. This correction data is made to reflect in assembly procedure information. 
[0049] By the MASHA ring instructions creation function of EWS1, the MASHA ring instructions 
which indicated the device code of ingredients (piping material, wiring material, an instrument 
wiring accessories, panel, etc.) required for the assembly of each case, an order code, a drawing 
number, and quantity in order of attachment can be drawn up. 

[0050] Drawing 12 is a flow chart which shows the actuation in which the MASHA ring 
instructions creation function of the working drawing tool 1 1 draws up MASHA ring instructions. 
If the creation demand of MASHA ring instructions is inputted from MMI1 13, a MASHA ring 
instructions creation function will be started. Assignment like the erector who wants to carry out 
components collection through MMI13 from a manufacture person in charge extracts the device 
code of the device which belongs like the assignment erector concerned from configuration 
information file 12a of a database 12. Based on this extracted device code, arrangements 
information file 12c of a database 12 is searched. Arrangements information file 12c is the 
information file into which data, such as a device code, an order code, a warehousing location, 
and expenditure hysteresis, were registered as shown in drawing 7 . Although arrangements 
information file 12c which consists of such information is registered into the calculating machine 
for production control, it is copied and saved in the database 12 which EWS1 manages 
beforehand. 

[0051] It prints out from a printer 3 as MASHA ring instructions like the erector who searched 
the order code of the complete aircraft machine with which an assignment erector belongs to an 
event, and the warehousing location, and was specified from arrangements information file 12c. In 
order not to perform expenditure directions of the same components again at this time, it pays 
out the item of the expenditure hysteresis of arrangements information file 12c, and the flag is 
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put in. Moreover, the data of the MASHA ring instructions drawn up at this time are saved in a 
database 12 or other storage sections. 

[0052] (Manufacture phase) In manufacture site area, by logging in to EWS1 through a network 
from the manufacture site terminal 3, various information can be incorporated from EWS1 and 
manufacture exchange can be offered. 

[0053] For example, if the display demand to the working drawing created by the design stage is 
given to the manufacture site terminal 3 through MMI14, working drawing data will be taken out 
from the CAD information registered into the database 12 on EWS1, and it will display through 
MMI14. Three-dimension image infprmation is contained in the working drawing data concerned 
created by the three-dimensional-CAD system. Therefore, by directing the display include angle 
of working drawing data etc. through MMI1 4, a three-dimension image can be rotated easily and 
it can grasp correctly on a two-dimensional screen to the part on the background which is hard 
to read. 

[0054] Moreover, if the display demand of assembly instructions or MASHA ring instructions is 
given to the manufacture site terminal 3, the data of assembly instructions or MASHA ring 
instructions will be incorporated from the database 12 or other storage sections on EWS1 like 
the case of working drawing data, and it will display through MMI14. 

[0055] If the working drawing loaded to the manufacture site terminal 3 of manufacture site area 
as described above, assembly instructions, or MASHA ring instructions has printing directions, 
they is printed out from a printer 4. 

[0056] Moreover, from EWS1 of design area, the radio transmission of the working drawing 
loaded to the manufacture site terminal 3 of manufacture site area, assembly instructions, or the 
MASHA ring instructions can be carried out to the portable mold display 5 of manufacture site 
area, and they can be displayed on it. For example, the portable mold display 5 is carried into the 
MASHA ring activity area of a manufacture site, it radiocommunicates to the portable mold 
display 5, and the data of MASHA ring instructions incorporated from EWS1 to the manufacture 
site terminal 3 are displayed on it. This radio is performed through both wireless LAN modems. In 
the assembly-operation area of a manufacture site, it can radiocommunicate to the portable 
mold display 5, and the data of an assembly procedure incorporated to the manufacture site 
terminal 3 can be displayed on it. 

[0057] Here, the example of the contents of exchange which manufacture field-work exchange 
function 3a of the manufacture site terminal 3 offers is explained. Drawing 14 - drawing 16 show 
the location retrieval exchange function which manufacture field-work exchange function 3a of 
the manufacture site terminal 3 offers. A location retrieval exchange function is a function which 
carries out highlighting of the applicable symbol on a CAD screen by specifying the device for 
retrieval. 

[0058] The manufacture site terminal 3 logs in to EWS1, and will be in an accessible condition in 
a database 12. If a device list demand is inputted from MMI14 of the manufacture site terminal 3, 
from a database 12, the code name and drawing number of configuration equipment will be 
extracted from configuration information file 12a of the instrumentation control rack concerned, 
an order code will be extracted from arrangements information file 12c, and the arrangement 
location on a CAD screen will be extracted from arrangement information file 12b. Such 
information is incorporated to the manufacture site terminal 3, and the device list data which 
consist of a device code, an order code, and a drawing number as shown in drawing 14 are 
created. And a device list is displayed on the lower right angle of the CAD screen currently 
displayed on the display current [ MMI / 14 ] in multi-window. 

[0059] If the device code which serves as a candidate for retrieval on the device list displayed in 
the CAD screen is clicked with a mouse, while recognizing a retrieval assignment device from a 
click location, it will ask for the display position on a CAD screen based on the arrangement 
information incorporated previously. Highlighting of the symbol of a retrieval assignment device is 
carried out on a CAD screen. For example, it emphasizes by changing and carrying out the color 
inverse video of the line type of the symbol of a retrieval assignment device, or linking it. 
[0060] In addition, a manufacture person in charge can know the device code, order code, or 
drawing number of a retrieval assignment device from the device list displayed in the CAD 
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screen. Therefore, also when either a device code order code or a drawing number is inputted 
from MMI14, the device concerned is recognized to be a retrieval assignment device, and it is 
made to carry out highlighting of the symbol of a retrieval assignment device. 
[0061] Drawing 17 - drawing 19 show the screen-display exchange function which manufacture 
field-work exchange function 3a of the manufacture site terminal 3 offers in which it met like the 
erector. The device information (a device code and arrangement location) which belongs like the 
erector concerned in response to the assignment like an erector from MMI14 is retrieved from 
configuration information file 1 2a of a database 1 2, and arrangement information file 1 2b. The 
device which belongs like an assignment erector among the devices currently displayed on a 
current CAD screen from this retrieved device information is recognized. Moreover, an 
assignment erector receives the selection input of the display gestalt of the part of an except. 
And while carrying out highlighting of the device which belongs like an assignment erector, the 
part like other erectors is expressed as the display gestalt by which the selection input was 
carried, out. 

[0062] Here, if there is a display demand of the information related like an assignment erector, 
for example, wiring information, (a wire rod, destination display of wiring), and device specification 
information, it will display in multi-window on the CAD screen which takes out applicable 
information from EWS1 and is displayed on MMI14. 

[0063] Drawing 20 - drawing 22 show the display exchange function by the zoom display which 
manufacture field-work exchange function 3a of the manufacture site terminal 3 offers. If 
assignment of zoom area or the input of a device code is after a zoom display demand is given, 
multi-window ********** of the appointed area or the assignment device will be carried out. 
That is, if there is assignment in a device code from the keyboard of MMI14, in quest of the 
coordinate value on the CAD screen of the assignment device concerned, it will change into the 
arrangement information on multi-window from an arrangement information file. Furthermore, the 
symbol of an assignment device is taken out from a configuration information file, and when there 
are directions which display a background device, the information before and behind an 
assignment device is taken out from an arrangement information file. And while carrying out 
highlighting of the assignment device on a CAD screen, the image of the predetermined field 
which sets an assignment device to multi-window as the core of a zoom screen, and contains an 
assignment device is displayed. Here, if there are directions which display the background device 
arranged on the background of an assignment device, the device which judged order and is 
hidden by the background of an assignment device from the arrangement information 
incorporated previously will be displayed on multi-window. 

[0064] Moreover, when assignment of zoom area is after the zoom display demand was given, the 
coordinate value on the CAD screen of the appointed area is changed into the arrangement 
information on multi-window. And when there are directions which display a background device, 
the information before and behind an assignment device is taken out from an arrangement 
information file. And while displaying zoom area by surrounding the appointed area on a CAD 
screen by the dotted line, an assignment device is set to multi-window as the core of a zoom 
screen, and the appointed area is displayed. 

[0065] (Local adjustment phase) In site area, by logging in to EWS.1 through a network from the 
site terminal 6, various information can be incorporated from EWS1 and local adjustment 
exchange can be received. 

[0066] For example, the working drawing created by the three-dimensional-CAD system, an 
assembly procedure, and the field-work instructions currently drawn up separately are 
incorporated to the site terminal 6 like the above-mentioned manufacture site terminal 3, and it 
is made to display on MMI15. Moreover, data, such as a working drawing incorporated to the site 
terminal 6, are transmitted to the portable mold display 8 arranged in site area through wireless 
LAN, and it displays on the portable mold display 8. 

[0067] Moreover, the above-mentioned manufacture field-work exchange function 3a and site 
tuning exchange function 6a which offers the same function are carried in the site terminal 6. 
Site tuning exchange function 6a is equipped with the display exchange function which indicates 
the location retrieval exchange function for searching the attaching position of a device on the 
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spot the screen-display exchange function to perform the hierarchical screen display which met 
like the erector, an assignment device, or the appointed area by the zoom. 

[0068] At the time of inspection in a site, field-work instructions are displayed on MMI1 15 of the 
site terminal 6, or the screen of the portable mold DISUFU play 8, and activity exchange is 
offered. An ending flag is inputted into the check column of the field-work instructions currently 
displayed after inspection termination. If an ending flag is inputted to the check column of field- 
work instructions, continuous tone processing of the applicable item of the check list in 
alignment with the field-work instructions set up beforehand will be carried out. Moreover, if the 
inspection result is inputted, automatic creation of the inspection report will be carried out 
according to a predetermined format. 

[0069] Thus, according to this operation gestalt, the automatic layout of the attachment device 
which took into consideration the assembly tooth space and the maintenance adjustment tooth 
space gaining design exchange of a three-dimensional-CAD system becomes possible, and even 
the configuration of the tool used, and operating range and the operating range at the time of 
maintenance adjustment can be predicted further, finally it can opt for the optimal arrangement 
easily, and laborsaving of a design time can be attained. 

[0070] Since the working drawing like an assignment erector can be automatically created only 
by specifying like an erector according to this operation gestalt, from general assembly drawing, 
it redecomposes into the circumference assembly drawing of piping, the circumference assembly 
drawing of an instrument, etc., and it is not necessary to drawing-ize and reduction of a 
manufacture man day can be aimed at. 

[0071] According to "this operation gestalt, an assembly procedure can be automatically drawn up 
in fixed quality based on predetermined conditions, and the creation time of an assembly 
procedure can be reduced. Moreover, it can work according to an assembly procedure, without 
being dependent on experience of a manufacturer, and equalization of the quality of a work 
content can be attained, and even if it is the shallow manufacture person in charge of 
experience, an activity can be done efficiently. 

[0072] According to this operation gestalt, in a manufacture phase, collection (MASHA ring) of a 
supply can be carried out according to an assembly procedure, and a classification activity 
becomes efficient. According to this operation gestalt, since it is clearly directed by the 
procedure what happens to the location of actuating parts, operating procedure, and an 
actuation result in local adjustment, it can carry out an activity efficiently and correctly. 
Moreover, an inspection result can be saved in a database and it can utilize as quality control 
data. Deformation implementation is variously possible for this invention within limits which are 
not limited to the above-mentioned operation gestalt and do not deviate from the summary of 
this invention. 
[0073] 

[Effect of the Invention] As a full account was given above, the CAD information which is 
acquired by the design stage of an instrumentation control rack according to this invention is 
-utilized effectively, and the case computer aided manufacturing which can improve working 
efficiency about manufacture and maintenance check of an instrumentation control rack can be 
offered. 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the case computer aided manufacturing concerning the 
operation gestalt of this invention. 

[Drawing 2] It is the functional block diagram of EWS of the case computer aided manufacturing 
concerning an operation gestalt 

[Drawing 3] It is the functional block diagram of the manufacture site terminal of the case 
computer aided manufacturing of an operation gestalt. 

[Drawing 4] It is the functional block diagram of the site terminal of the case computer aided 
manufacturing concerning an operation gestalt. 

[Drawing 5] It is drawing showing the data configuration of a configuration information file. 
[Drawing 6] It is drawing showing the data configuration of an arrangement information file. 
[Drawing 7] It is drawing showing the data configuration of an arrangements information file. 
[Drawing 8] It is drawing showing the example of a display of the CAD screen which carried out 
highlighting of the interference part 

[Drawing 9] It is the flow chart which shows the activity of a device automatic-layout function. 
[Drawing 10] It is drawing in which the device and erector on a CAD screen show the example of 
ranking and the assembly priority in an attaching position. 

[Drawing 111 It is the flow chart which shows the activity of an assembly procedure creation 
function. 

[Drawing 12] It is the flow chart which shows the activity of a MASHA ring instructions creation 
function. 

[Drawing 13] It is drawing showing the actuation which loads database information to the 
portable mold tee spray of a site. 

[Drawing 14] It is drawing showing the example of the display screen at the time of location 
retrieval. 

[Drawing 15] It is the conceptual diagram of location retrieval actuation. 

[Drawing 16] It is the flow chart which shows the location retrieval actuation in a manufacture 
site terminal. 

[Drawing 17] It is drawing showing the example of a display of the hierarchization based like the 
erector. 

[Drawing 18] It is the conceptual diagram of screen-display exchange. 

[Drawing 19] It is the flow chart which shows the activity of a screen-display exchange function. 
[Drawing 20] It is drawing showing the example of a display of zoom display exchange. 
[Drawing 211 It is the conceptual diagram of zoom display exchange. 

[Drawing 22] It is the flow chart which shows the activity of a zoom display exchange function. 
[Description of Notations] 

1 [ — A portable mold display 6 / — A site terminal, 11/ — A working drawing tool, 12 / — A 
database, 13, 14, 15 / — Man machine interface. ] — An engineering workstation, 2, 4, 7 — A 
printer, 3 — 5 The terminal for sites, 8 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 51 
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[Drawing 14] 
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[Drawing 15] 
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[Drawing 17] 
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[Drawing 18] 
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[Translation done.] 
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